Predicting Grunion Migration Patterns and
Spawning Areas in Response to Changes in
California’s Oceans
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Abstract Methodology

The California grunion (Leuresthes tenuis) 1s a species of fish endemic to the California
coastline that plays an important role in the marine food chain as a consumer of zooplankton 2003
and a food source for larger marine creatures. Grunion spawning events, commonly referred
to as “grunion runs,” occur when the tide is highest during nights surrounding a new or full
moon, allowing the fish to “run” up the beach to deposit and fertilize their eggs before
returning to sea. These runs happen most frequently during the summer months along
beaches in Los Angeles, Orange, and San Diego counties. However, spawning events
documented over the last three decades in the San Francisco Bay suggest a pattern of LOCATE
northern migration caused by changes in ocean conditions and increased human beach
activity. In collaboration with the Grunion Greeters Project and the California Department
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of Fish and Wildlife, the team evaluated oceanic environmental and ecological factors that
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atfect grunion spawning patterns. Earth observation data products, including NASA Multi-
scale Ultra-high Resolution Sea Surface Temperature (MUR SST) and Aqua Moderate a tool that relates
Resoluthn Imaging Spe.ctrorgdlomete.r (MODIS) chlorophyll—a (chl-a), were used to create In situ grunion runs and
time  series of the California cpasthne and nearby Pacific Ocean from 2003 to 2018. orunion data T R
Upwelling, sea surface current, air temperature, and harmful algal bloom (HAB) data were 2018
also considered to derive correlations between the above parameters and grunion spawning
events. Analyzing how a changing ocean atfects the California grunion will allow for more Re SU"'S
accurate predictive modeling of spawning behavior and will provide the knowledge base
needed to protect this unique species.
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> San Prancisco Spawning Figure 2. MUR SST data averaged over grunion spawning season Figure 3. Aqua MODIS chlorophyll-a data averaged over grunion spawning Figure 4. Annual average Walker values
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Figure 1. Portion of the California coast encompassing grunion range, including beaches used in analysis Figure 6. Compiled mean ocean temperatures and chlorophyll-a
(Northern: San Francisco, Monterey; Central: Santa Barbra, Ventura; Southern: Malibu, Cabrillo, Orange Figure 5. MUR SST versus Walker value overlaid with Aqua MODIS chlorophyll-a versus Walker value by region values by associated Walker values for entire study range

County, Oceanside, San Diego)

E q r'I'h O bs ervq II'iO n s P rOj e Ci' P q r'I'n ers Figure 7. Frequency of grunion runs at given MUR SST (blue) and 7z sizu water temperature (red) values, analyzed by run size (left: small

(Walker 0-1), center: medium (Walker 2-3), right: large (Walker 4-5)
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Conclusions
Alexandra Jones  Harrison Knapp  Annemarie Peacock  Lael Wakamatsu , , .
Project Lead » NASA Earth observation satellite data and end products can be used to analyze oceanographic

trends that correspond with grunion migration patterns.
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» The size of grunion spawning events has a negative correlation with increased coastal ocean
temperatures, and a positive correlation with increased chlorophyll-a.
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